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On the Properties of Debris Barrier Concrete

Hifumi KAGAMI, Yoshihiro KUsADA

Hiroshi HASEGAWA and Keiji KANEYUKI

Abstract

The authors practised the testing of compressive strength with respect to gravel and crushed

stone concrete for the debris barrier of Yamaguchi prefecture in three years; 1966, 67, 68, and so

proposed a guide for that in accordance with study as to the experimental results in this report.
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Table 1 Designed proportion of debris barrier concrete

Max size , c?;;rt vS:tr_gr' fg'gf’. Unit quanity AE or| Kinds of
No. | Name of dam| coarse Slumpy Air ratio,  ratio,| ratio, Fine [Coar.a c?t coarse
aggregate . w/e | ¢/w | s/a |WaetriCement ager. | ager. gen aggregate
mm cm | % % % W C S G kg
1 Kaisaku 80 | 5 |41 615 1.63] 36 | 123] 200 | 742 | 1313 0.5 [CTUSBed
2 |Tano 50 5 4 68 1.48 | 40 135 200 793 | 1245 1.0 7
3 |Gosuke 80 4 7 | 60 1.67 | 28 120 200 569 | 1492/ 0.5 |Gravel
4 Nishigahara 50 | s | »| 61 |16+ 32 | 12| 200 | 644 | 1364 0.5 Crushed
5 |To 40 5 74 72 1.39 | 37 144 200 719 | 1290 0.5 V4
6 [Hyakuta 1 50 5 7| 59 1.71 | 32 116 198 668 | 1399| 0.5 |Gravel
7 Yahagi 50 | 4 |~ e85 1.46| 40 | 137 200 | 779 | 1235 0.5 |CTUShed
8 |Mitsusugi 50 5 4 67 1.49 | 35 134 200 688 | 1368 0.5 4
9 |Kakeoki 50 4 7| 68.571.46| 40 137 220 779 | 1235/ 0.5 %
10 |Ichinosaka 40 5 7 T 1.40 | 38 143 200 720 | 1239 0.5 7
11 |Motodani 50 3 4 65 1.54| 37 130 200 738 | 1314/ 0.5 4
12 Tajiri 50 | 4 |~ | 70 [1.43 34 | 140 198 | 710 | 1389 0.5 Gravel
13 |Nakayamadani 0| 55|~ 7 |139| 31 | 142 200 | 633 1463 0.5 ML o
14 Hikiake 40 5 7 | 65 1.52 | 38 132 200 747 | 1247} 0.5 |Gravel
15 Maruyama 50 | 5 |~ | 63 |1.59| 3 | 138 200 | 7741335 0.5 Crushed
16 [Uta 40 5 71 61511.63| 38 123 200 744 | 1312} 0.5 Gravel
17 [Inayama 5o | 5 |~ | 67 149 35 | 13| 200 | 688 | 1368 0.5 Crushed
Table 2 Compressive strength of debris barrier concrete
No. | Name of dam Results of compressive strength, cos, kg/cm?2
1 | Kaisaku 243 253 311 338 238 239
2 | Tano 300 187 354 280 376 299 217 225 234
3 | Gosuke 245 238 238 226 225 217 235 232 264 248 246 309 239 240
4 Nishigahara 170 173 172 213 216 224 265 243 252
5 | To 241 222 195 157 187 126
6 | Hyakuta 233 248 242 121 118 121 o
7 | Yahagi 162 155 164 176 178 145 135 132 209 203 200 182 186 182
) 184 181 176
8 | Mitsnsugi 183 171 167 174 175 167 175 176 171 181 170 163
Kakeoki 227 210 208 150 144 148 163 165 161 176 159 170 172 159 139
10 | Ichinosaka 92 90 151 159 159 170 172 17C 167 170 172 172 180 178 181
179 188 185
11 | Mototani 165 162 180 125 138 159
12 | Tajiri 148 107 74 79 208 153 161 148 161 172 203 200 168
13 | Nakayamadani| 174 173 170 137 135 123 '
14 | Hikiake 111 96 166 183 139 143 163 182 139 139 141 177 185 178 142
129 124 222 201 181 125 139 147
15 | Maruyama 152 153 181 183 147 119 140 119 107 170 176
16 | Uta 3 92 80 79 188 164 183 190 182 123
17 | Imayama 170 160 142 161 152 139 89 103 141 113 124 103 152 113 149
| 126 165 130 126 124 122 144 160
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Fig. 1 dcy-c/w relation of crushed stone concrete Fig. 2 oey-c/w relation of gravel concrete
Table 3 Coeff. of variation and judgement testing of 6.y
i Meam Coeff. |Coeff.] ‘ Case of ccx=
: Non-  |Stan- Boun- Judge a
Name of N?' valt;es deviate | dard v;.)rf' ) (;.fa_ dary of‘ﬁg:?blef coeff. 150kg/cm
No. o o h| disper- devia- it 1a-vari assumed’ lof pass. 0.8 ¢.40cs
dam spe- strengt sion | tion | !0 | tion |oqope Oﬂapprox/l e — Judge
! cimen| 0n, Sn p by Sn| by 6‘ vati 26(95%) ‘ kb ‘+ann +kpSh
i kg/cm2 Cn Cn ! : ’
1 [Kaisaku 6 | 270 | 43.1|45.3]16.0 | 16.8 | 15~20 303~z37‘o.97’0.13 162 | ‘ 156 | O
2 Tano 9 264 52,0 53.6 19.7120.3 7 304~234}1.07‘0.24 176 " 163 O
3 |Gosuke 14 244 21.4 | 21.8| 8.8| 8.9 7 |261~227 1.1910.31 146 | 157 | O
4 |Nishigahara 9 214 36.0| 37.1 | 16.8 | 17.3 7 248~1801.07’0.24 159{ 1591 O
5 To 6 188 42.0  44.1 | 22.3 1 23.5 7 232~144‘O.9710.]3 6 ;‘ 156' O
{ I
6 |Hyakuta 6 181 66.5 | 69.8136.7|33.7! » 254~1090.97"0.13 51159 | X
7 |Yahagi 17 174 22.4122.7112.9|13.1 7 199~1491.23|0.34 ]48 | 158 O
8 Mitsusugi 12 173 58 59| 3.4 3.4 % 1sc~1651,1<,;o.29 127 | 152, O
9 |Kakeoki 15 170 25.7126.1115.1 | 15.4 7 200~1401.20‘0.32 151 | 158 O
10 Ichinosaka 18 167 27.8 1 28.2 | 16.7 | 16.7 7 200~1341.24’0.36 1551160 | O
11 |Motodani 6 155 19.9 | 20.9 | 12.8 | 13.5 7 180~1300.97‘0.13v 140 | 153 O
12 Tajiri 13 153 4311439281 28.8! ~ [208~ 981.18!0.30 171 | 163 ‘ X
13 Nakavamat-l 6 g5 228240 | 15.0 | 15.8 | 181~1230.970.13 142 | 153 | x
14 [Hikiake 23 150 27.4|27.7 | 18.3 | 18.5 % 186~1141.29‘0.4O 155 [ 161 | X
15 Maruyama | 11 150 26.5127.117.7 | 18.1 2 185~1151.13‘0,27 150 | 157 | X
16 [Utagawa 9 142 48.6 150.1  34.2(35.2| ~ [209~ 751.070.24 175 162 | X
17 [Imayama 23 135 21.6 1 22.0116.0 | 16.3 Vi 166~Lo4‘ 1.290.401 148 1 159 | x

HZIRSF T RIS R i



226 (20)

INEFE—C= - L - BRI

- AT

Table 4 Coeff. of variation in executed work

Coeff.of | Associ. of Japan cement institute Dams
variation .
% ‘ Materials errcla:tshuorgd Control Place of dam i Materials I\;Ine;shuorgd
Under Gosuke G~2kinds .
9 Mitsusugi S—1lkind _ [BY Weight
G~3kinds . Very
9~10 S fkind  [BY Weight |gict
G~3kinds |C~By wt.
10~12 S~1kind  |The others ;i?lrgt
__~by vol.
G~2kinds . Very
S~1kind  |BY Weight qrict B
G~2kinds . .
12~13 lS~1kind By weight (Strict
~ G~2kinds |C~By wt. : Yahagi G~-2kinds :
13~14 IS_{kind  |The others ]ict Motodani S—lkind |BY weight
~by vol.
G~1kind . . Kakeoki G~2kinds .
14~16 S 1kind By weight |Strict | Nakayamadani S~1kind By weight -
Kaisaku
: C~By wt. o .
G~1kind ~ Nishigahara G ~2kinds :
16~18 [S~1lkind ~ The others Common fychinosaka S~ Ikind By weight
y : Tlimayama
) Maruyama o
Hikiake G~2kinds :
18~20 Tano S—1kind [BY Weight
Hyakuta :
Over To gi;zlgggs By weight
20 Tajiri
Uta

Table 5 Mean values, c2s, s/a W, S, C of Crushed stone and gravel concrete
Crushed stone concrete, (A)

I:%azc')aiis? : Mean str. :livégn {;It)ﬁ) Mean unit. quantity, kg/rr?3
aggr. G, mm:@, kg/cm2 s/a,‘% Water, W . Fmegaggr. Cement,
80 270 36 123 1 742 t
|
50 172 37 133 I 735 ‘ % 200
40 169 i 38 144 ‘ 773 ‘
Gravel concrete, (B)
G | Ts | A w | s | c
80 l s | 28 120 569 ,
50 161 ! 33 128 689 i 200
40 151 E 38 128 746
(A)/(B) X100
G | = | -~ w s
80 \ 111 " 103 130 ’
50 ‘ 107 ‘ 104 107 ‘
0 | 112 | 1z | 103 l
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Table 6 Unit watcr of concrete

| Crushed stone Gravel concrete
Max. size| concrete, kg/m3 | kg/m3
gégcrggﬁz Slump, cm Slump, cm“
G, mm |, 8 | 13 4] 8| 13
15 170 178 | 189 | 155 | 163 | 172
20 164 | 1721 182 149 156 165
25 156 164 | 173 | 142 | 149 | 158
40 143 150 159 | 130 137 145
50 132 139 147 122 i 127 | 135
80 120 125 133 1 109 | 114 121

Note ; On case of reduced water of good properties
(from Japan Civil Eng. Hand Book)
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Table 7 Several values of cement calculated to authors experimental formulae

Crushed stone concrete ;

Unit quantity of cement, kg/m?3
Max size of coarse aggregate, mm
Gok | Cuj @ | 0r | w/e 20 25 40 50 80
Slump, cm | Slump, cm | Slump, ¢cm | Slump, cm | Slump, cm
| 4 8 13| 4 8 13| 4 8 13, 4 8 13| 4 8 13
80 25| 1.36| 109 91
135 120 | 1.19{ 161 | 69 226 237 250 207 217 230/ 191 201 213| 174 181 192
150 | 20 | 1.19 | 178 | 64 243 256 270 223 234 240 206 217 229| 187 195 207
180 | 15 | 1,13~} 204 | 58 284 298 315 270 284 300/ 248 260 276/ 229 241 255 208 217 230
210 | 15| 1.13 | 237 | 51 320 336 335 305 320 339 279 293 311] 258 271 287 234 244 260
240 |15 1.13| 271 |46 | 358 375 | 340 358 312 327 i
270 | 15| 1.13 | 305 | 41.5 375 395 334 360
Gravel concrete ;
Unit quantity of cement, kg/m3
Max. size of coarse aggregate, mm
Tk Cn 24 ar w/c 20 25 40 50 80
Slump, cm | Slump, cm | Slump, cm | Slump, cm Slump, cm
4 8 13| 4 8 13| 4 8 13| 4 8 13| 4 8 13
80| 25| 1.36 | 109 | 79 179 188 200' 164 173 183| 154 161 171
1351201 1.19 161 | 58.5 243 255 270 221 234 248/ 208 217 231 186 195 207
150 1 20 | 1.19 | 178 | 54 263 276 293 241 254 269 226 235 250 202 211 224
180 | 15 | 1.13 | 204 | 48 309 324 342 295 309 328 270 284 301 253 264 280 226 237 251
210 | 15| 1.13 | 237 | 42 351 368 389 335 351 373 307 323 342 288 299 318 257 269 285
240115 [ 1.13 | 271 | 38 395 413 376 395 344 363
270 | 15 | 1.13 | 305 | 34 417 438 ‘ 382 405
Note ; «1220.8/{1—t(C»/100)} pa=%Y%0, t=1.645

~a2=21/{1-t(Cx/100)},

pr=11, t=0.674

Table 8 Standard of designed proportion of debris barrier concrete

Max.size of Cement, Water, Fine aggr. | Fine aggr. /Coarse aggr.
coarse aggr.| Concrete
G, mm C kg/m3 | W kg/m3 |ratio,s/a %| S, kg/m3 | G, kg/m?3
Crushed
40 stone 223 143 38 284 0s 463 oG
Gravel 241 130 34 256 08’ | 497 oG’
Crushed
50 stone 206 132 35 270 os 496 0G
Gravel 226 122 31 238 08’ | 529 oG’
Crushed ‘
80 stone 187 120 32 250 0s 531 0G
Gravel 202 109 28 220 0s’ 574 0G~

Note ; ps, 0s’, 0G, pc~Sp. Gr. for each aggr.

Vol.20 No.2 (1969)
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